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Abstract 
Background: Use of prisms to improve comfort and posture is a common practice in optometry. This 
concept can be expanded into the competitive sports world by incorporating prisms into swim goggles. 
Prisms can theoretically allow the competitive swimmer to maintain a more efficient posture throughout 
their event. The current study assesses the potential benefits of base-up prism in goggles for free-style 
swimming. 
Method: Twenty-four collegiate swimmers were surveyed and tested. Each participant filled out an initial 
survey detailing their preferences and concerns pertaining to competition goggles. All swimmers 
performed two 1500-meter practices with the prototype, 35 prism diopter (p.d.), goggles prior to testing. 
Testing consisted of swimming a 200-meter timed trial with each of the experimental goggles and filling 
out a corresponding survey immediately after each trial. 35 p.d. base-up prism prototype goggles, 1 p.d. 
base-up prism goggles, and plano control goggles were evaluated by each participant. 
Results: Fit was the most important concern for these swimmers. Fit also had the lowest standard 
deviation, denoting a common level of concern among most of the participants. The second most 
important concern for these swimmers was fogging. The least important concern for the participants 
was drag, which had the second lowest number of responders. Swimmers also thought that clarity of the 
goggles was important. Swimmers thought that restriction of peripheral vision was one of the least 
important problems. The 1 p.d. goggle produced the fastest mean time, and yet was ranked the worst by 
participants. In the surveys following the time trials, participants specified that their posture and field of 
view were greatly improved with the 35 p.d. goggles. They were also willing to pay more for the 35 p.d. 
goggles than the plano goggles. 
Conclusion: Although the swimmers swam faster with the 35 p.d. goggles and ranked them higher than 
the plano goggles, these differences were not statistically significant. However, significantly more 
subjects did perceive the 35 p.d. goggles to be more beneficial than plano or 1 p.d. goggles. 
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ABSTRACT 
Background: Use of prisms to improve comfort and posture is a common practice in optometry. 
This concept can be expanded into the competitive sports world by incorporating prisms into 
swim goggles. Prisms can theoretically allow the competitive swimmer to maintain a more 
efficient posture throughout their event. The current study assesses the potential benefits of base-
up prism in goggles for free-style swimming. 
Method: Twenty-four collegiate swimmers were surveyed and tested. Each participant filled out 
an initial survey detailing their preferences and concerns pertaining to competition goggles. All 
swimmers performed two 1500-meter practices with the prototype, 35 prism diopter (p.d.), 
goggles prior to testing. Testing consisted of swimming a 200-meter timed trial with each of the 
experimental goggles and filling out a corresponding survey immediately after each trial. 35 p.d. 
base-up prism prototype goggles, 1 p.d. base-up prism goggles, and plano control goggles were 
evaluated by each participant. 
Results: Fit was the most important concern for these swimmers. Fit also had the lowest 
standard deviation, denoting a common level of concern among most of the participants. The 
second most important concern for these swimmers was fogging. The least important concern for 
the participants was drag, which had the second lowest number of responders. Swimmers also 
thought that clarity of the goggles was important. Swimmers thought that restriction of peripheral 
vision was one of the least important problems. The 1 p.d. goggle produced the fastest mean 
time, and yet was ranked the worst by participants. In the surveys following the time trials, 
participants specified that their posture and field of view were greatly improved with the 35 p.d. 
goggles. They were also willing to pay more for the 35 p.d. goggles than the plano goggles. 
Conclusion: Although the swimmers swam faster with the 35 p.d. goggles and ranked them 
higher than the plano goggles, these differences were not statistically significant. However, 
significantly more subjects did perceive the 35 p.d. goggles to be more beneficial than plano or 1 
p.d. goggles. 
Key Words: prism, base-up, diopter, swim goggles, time trial 
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INTRODUCTION 
Prisms have been utilized in optometric practice for everything from treating traumatic 
brain injury patients to making near work more comfortable. Prisms have high optometric value 
due to their ability to bend light. Depending on the prism combination employed in front of the 
eyes, the image of the world can be relocated in any direction and to nearly any degree. 
Plane waves of light pass through prisms without a change in vergence." The direction 
that light is traveling, however, is altered by the prism. Light is deviated toward the base of the 
prism, and thus the image is shifted in the direction of the prism apex. A virtual image is 
displaced toward the apex by a distance in accordance with the apex angle of the prism. 6 
Even though a light ray near the apex passes through a thin part of the prism, it has the 
same deviation as a ray that passes through a thicker portion. Therefore, it is the apex angle, not 
the thickness of the prism that determines the amount of deviation. This optical principle is 
utilized in Fresnel prisms in order to reduce the thickness and weight, maintain the same 
deviating power, and to permit temporary low-cost trial testing. A Fresnel prism is a series of 
equal prism sections derived from the apex area. It should be noted that Fresnel prisms are not 
technically "thin" prisms due to their potentially large apex angle. The major limitation of 
Fresnel prisms is that light is scattered at each section boundary (see Figure 1). Such scattering 
and multiple reflections cause a reduction in contrast and loss of visual clarity as compared to 
regular prisms. With higher powers, a Fresnel prism has an increased density of section 
boundaries across the lens surface. This results in greater visual loss and visual disturbance. 
Additionally, Fresnel optics produce deleterious image blur due to diffraction.** 
Prisms are used commonly in optometric practice to improve a patient's visual comfort 
and posture. Their uses can logically be expanded into the competitive sports world to affect an 
athlete's gaze and improve posture. By placing base-up prisms in swim goggles, a swimmer 
would be able to place his head in the most efficient position, directly in line with the spine, 
while still being able to view the lane and wall in front of him. 
Prisms are used commonly in optometric practice to improve a patient's visual comfort 
and posture. Their uses can logically be expanded into the competitive sports world to affect an 
• The angular relation between two light rays that originated at the same object point. Sometimes used to indicate the 
angle between the visual axes of the eyes.6 
•• Change in the directions and intensities of a group of waves after passing by an obstacle or through an aperture 
whose size is approximately the same as the wavelength of the waves.6 
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athlete's gaze and improve posture. By placing base-up prisms in swim goggles, a swimmer 
would be able to place his head in the most efficient position, directly in line with the spine, 
while still being able to view the lane and wall in front ofhim. 
Figure 1. Fresnel prism goggles and plano goggles without prism. 
Because base-up prisms move the image of the world down, it has been found that the 
gaze of subjects wearing base-up prisms is depressed.7 Many swimmers direct their gaze 
upwards to view the lane and wall in front of them. This often results in swimmers having the 
natural tendency to raise not only their eyes, but also their heads. 5 Base-up prisms should 
theoretically eliminate the propensity of swimmers to raise their heads out of the water to see in 
front ofthem (see Figures 2 and 3). 
While head position may seem to be a minor aspect in swimming, it has been found that 
body posture is crucial to the success of swimmers.4 According to Stefanon, "In swimming only 
15-25% of performance is given by body fitness: all the rest, an enormous rest of 75-85%, is 
technique and efficiency."8 Head position has been found to be a key factor in the body position 
of swimmers. In a study performed in 2001, Toshimasa found that if the head of a swimmer was 
lifted out of the water, his center of buoyancy shifted toward his feet. 9 By raising the head, a 
swimmer's entire body posture changed resulting in the hips lowering in the water. Swim Coach 
Emmett Hines stated that, "when the legs and hips ride low in the water you experience 
dramatically more resistance than when they stay right behind the shoulders in a fully 
streamlined position .... [A]ny force you exert to 11ft your head away from the attached-to-your-
spine position is going to show up as hip drop."5 This results in dramatically more drag for the 
swimmer that reduces both speed and efficiency. 
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Figure 2. Head and hip posture with gaze fixated up at the wall. 
Toussaint compared two groups of athletes, trained swimmers and triathletes. 11 He used 
regression equations to eliminate their differences in gross efficiency, stroke frequency, and 
work per stroke. It was found that the two groups had large differences in their distance per 
stroke and mean swimming velocity. Toussaint attributed this to the trained competitive 
swimmers' better technique and swim posture than the triathletes. He felt that "better swimmers 
distinguish themselves from poorer ones by a greater distance per stroke rather than a higher 
stroke frequency. Athletes should focus their attention on their swimming technique rather than 
their ability to do work."11 
Based on the clinical and anecdotal advantages discussed above, the current study 
assessed the potential benefits of base-up prism goggles on swimming speed in timed trials, as 
well as subjective opinion of performance in the sport of competitive swimming. The purpose of 
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the base-up prism is to depress the gaze of swimmers, thereby inducing a streamlined body 
position while still allowing them to view the water and wall in front of them. 
Figure 3. Streamlined head and hip posture with depressed gaze as with the action of base-up 
pnsm. 
METHODS 
Subjects 
An Institutional Review Board proposal for the use of human subjects in research was 
submitted and approved. Volunteer subjects were recruited from the University of Puget Sound 
Varsity Swim Team. Requirements for inclusion in the study were completion of an informed 
consent form, non-disclosure agreement, and all surveys, and participation in two 1500-meter 
practice swims and three 200-meter timed swims with the different goggles. 
Twenty-nine subjects were present at the initial test session (see below), but five subjects 
did not complete the test protocol due to personal reasons not related to the use of any of the 
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experimental goggles. The remaining 24 subjects, 8 male and 16 female, ranging in age from 18 
to 21 years, fulfilled all requirements of the study. The University of Puget Sound Swim Team 
received a donation courtesy of Nike, Inc., in the amount of $810 for the participation of its 
members. No individual swimmers received any financial compensation for taking part in this 
study. 
Materials 
Twelve swim goggle test samples were provided by Nike, Inc. We incorporated 35 prism 
diopters (p.d.) base-up Fresnel prism in four goggles, 1 p.d. base-up Fresnel prism in four 
goggles, and no prism (plano) in the remaining four goggles. Fresnel prisms were placed over the 
full frontal optical zones of both eyes of the test goggles. A blue tint was utilized on all 
experimental goggles as it was felt that this tint helped to eliminate some of the reflections and 
light scattering caused by the Fresnel prisms. 
Procedures 
At the initial test session, each swimmer signed an informed consent form, model release 
form, and non-disclosure agreement. At this time, each subject completed a survey describing 
personal goggle usage, perceived problems, and goggle preferences (see Appendix A). Over the 
following 7 days, each was required to swim two separate 1500-meter practices while wearing 
the 35 p.d. goggles. Coaches monitored the practices and ensured each participant's attendance. 
Participants were advised that these goggles were not production quality samples, and that the 
optics and clarity were not ideal. Due to the optical aberrations present with Fresnel prisms, 
swimmers only wore the goggles while actively swimming in the water, and not while walking 
on deck or participating in dry-land activities. 
At the second and final test session, swimmers participated in one 200-meter time trial 
condition with each of the three experimental prism goggles. Every subject completed one 
untimed 200-meter adaptation swim with each goggle just prior to the individual time trial. 
Each subject was assigned a number at the initial test session and to one of six 
experimental groups. To counteract any potential fatigue or learning effects, the groups were 
provided with a counterbalanced presentation of the three prism goggle time trial conditions. The 
order for the time trials and the goggles used in each trial are summarized in Table 1. Following 
each time trial, swimmers completed post-swim surveys regarding their impressions of their 
swims (see Appendix B). 
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Table 1. Testing order and goggle used based on subject number. 
Subject 
Number 1-7-13-19-25 2-8-14-20-26 3-9-15-21-27 4-10-16-22-28 5-11-17-23-29 6-12-18-24 
TRIAL 1 
TRIAL 2 
TRIAL 3 
RESULTS 
Initial Survey 
pjano 
1 p.d. 
35 p.d. 
1 p.d. 35 p.d. 
35 p.d. plano 
plano 1 p.d. 
plano 35 p.d. 1 p.d. 
35 p.d. 1 p.d. plano 
1 p.d. plano 35 p.d. 
Table 2 displays the results of the initial goggle survey. Swimmers were asked to 
prioritize which problems or issues related to the use of their current goggles were most 
important to them, and to rank the importance of various parameters when purchasing goggles. 
The participants did not have to address each concern. 
The majority of swimmers expressed concern with aspects of their current goggles that 
rely mostly on how well the goggles fit and remain on the head. These include fogging of the 
lenses, goggles filling with water during swimming, and goggles falling off during the dive into 
the pool. About half ofthe subjects indicated concern with the optical properties of their goggles, 
including clarity, visual field, and glare. Very few subjects considered tint, tunnel vision, and 
drag in the water to be of significant concern. 
When purchasing swim goggles, almost all sw1mmers considered fit to be a maJor 
priority. Overall, fit was ranked significantly higher than any other aspect (p<O.Ol). On average, 
optics and price were similarly ranked of moderate importance, and design simplicity and 
hydrodynamics were similarly ranked of low importance. Other aspects considered by two 
subjects were durability and lens color. 
All 24 participants reported that they had used tints at some point in their swimming 
careers. When asked if clarity was important during swimming, 20 responded "yes." However, 
only ten swimmers thought that glare was a problem. Sixteen swimmers reported that they look 
at the wall when they swim, and 18 responded that they wear their goggle straps over their caps. 
When asked if they thought peripheral vision was important, three swimmers responded 
that it was extremely important, 18 thought it was somewhat important, and three did not 
consider it important at all. 
Fifteen subjects considered vertical vision critical to their perforn1ance, and 11 subjects 
placed similar importance on lateral vision. Eight swimmers rated lateral and vertical vision to be 
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of equal importance, seven considered lateral vision to be most important, and five thought 
vertical vision to be most important. Five swimmers reported that their current goggles restricted 
their peripheral vision, resulting in tunnel vision. 
Table 2. Responses to initial survey prioritizing concerns with current goggles and indicating 
priorities when purchasing goggles, each ranked in order of average response (see Appendix A, 
Questions 1 and 2, for exact wording of questions). 1 =most important. 
Concern with Current Go les 
Fogging 
Goggles Filling with Wate 
Goggles Falling 0 
Fit - Comfort 
Fit- Seal 
Clarity in Water 
Lateral Visual Field 
Glare Outdoors 
Superior Visual Field 
Clarity Out of the Water 
Glare Indoors 
Tints 
Priorities when Purchasin 
Time Trials 
Security 
Optics 
Price 
Design 
Hydrodynamics 
Other 
16 
17 
10 
14 
10 
14 
12 
8 
5 
7 
7 
4 
4 
23 
19 
16 
21 
16 
10 
2 
Average 
Res onse 
2.36 
3.00 
3.06 
3.30 
3.86 
4.80 
5.07 
5.33 
5.88 
6.20 
6.57 
6.86 
7.00 
10.00 
1.39 
2.47 
3.00 
3.19 
4.44 
5.00 
5.00 
Standard Range of 
Deviation Res onses 
1.50 1 - 5 
2.07 1 - 9 
1.78 1 -8 
3.33 1 - 12 
3.01 1 - 11 
2.44 1 - 10 
3.47 1 - 14 
2.53 1 -9 
3.31 2- 11 
3.35 1 - 9 
2.82 1 - 10 
2.27 5- 11 
4.24 1 - 10 
4.08 4- 13 
0.78 1 -4 
1.22 1 - 6 
1.03 1 - 5 
1.36 1 -6 
1.59 1 - 6 
0.82 4-6 
2.83 3-7 
Figure 4 shows the average time for 200-m swims with each goggle at each test order 
position. Overall, swimmers swam the fastest while wearing the 1 p.d. goggles, with an average 
time of 2:32.210, followed by the 35 p.d. goggles, with an average time of 2:33.043. The plano 
goggles produced the slowest average time of 2:33.572. Repeated-measures analysis of variance 
reveals that prism had a significant effect on performance, F(2,42)=13.03, p=0.018. As 
demonstrated in Figure 4, this is due to the vastly improved time when subjects wore the 1 p.d. 
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goggles during the second trial, regardless of the pnsm goggle worn in the preceding or 
following trial. We cannot explain this result without additional study. Swimmers also 
consistently performed better with the 35 p.d. goggles compared to plano, with an average 
improvement of over 0.5 sec regardless of test order. 
When analyzing the data with regard to test order without regard to prism, there is a 
slight trend indicating subject fatigue: 16 subjects had slower times in the second trial compared 
to the first, and 17 subjects had slower times in the third trial compared to the second. 
Nonetheless, these differences are not significant, F(2,21)=0.07, p=0.930. However, the 
interaction effect of prism and test order is significant, F(4,42)=113.79, p=O. 
Figure 4. Average time trial results with each goggle at each test order. Standard error bars 
indicated. 
1/) 2:36 -+----+- - ---....11--- -;;;;;;;;;11;;;;;;;- --F---=::1--f---i 
!'! 
E 
~ 2:32 --1---1-
E 
i= 2:28 
2:24 
1 2 3 
Test Order 
Plano • 1 p.d . [135 p.d.l 
Test Goggle Survey 
Table 3 shows the subjective responses to each goggle immediately after use in a time 
trial by each subject. Chi-squared analyses demonstrate no difference in subjects' perception of 
eye or head posture with any of the test goggles. Significantly more subjects experienced double 
vision and visual discomfort with the 35 p.d. goggles, but more subjects also felt they swam 
faster, had improved posture, and had an expanded field of view with them than the other 
goggles. 
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Table 3. Subjective impressions to each experimental goggle after time trial. See Appendix B for 
exact wording of questions. Sig=significant difference, p<0.05, between responses for goggle 
types, based on x2 analysis for nonparametric data, and analysis of variance for parametric data. 
Plano 1 p.d. 35 p.d. 
Up IMiddlel Down Up IMiddlel Down Up !Middle Down Sig? 
1 Direction eyes look 3 7 14 4 7 13 4 6 14 No 
normally 
Direction eyes look with 3 8 13 4 9 11 6 4 14 No test goggles 
2 Direction head points 3 5 16 4 4 16 2 6 16 No normally 
Direction head points with 3 4 17 4 5 15 2 2 20 No test goggles 
Yes I No I Avg. Yes I No l Avg. Yes I No Avg. --
3 Ever experience double 0 24 -- 2 22 - 11 13 -- Yes vision? 
4 Ever experience visual 2 22 
-
3 21 -- 14 10 -- Yes discomfort? 
5 Feel more streamlined 2 22 1 23 5 19 No 
with test goggles? --
~~ 
--
6 Feel faster with goggles? 1 23 -- 1 23 -- 9 15 -- Yes 
7 Were you able to adjus 21 3 
-
18 6 -- 19 5 -- No your turns? 
Number of turns it took tc 
--
-- 0.64 -- -- 0.50 --
-
1.97 Yes 
ad jus 
8 Goggles improve swim 3 20 
--
2 posture? 22 - 13 10 -- Yes 
9 Consider using goggles 22 2 
-
16 for sprints 7 -- 12 11 -- Yes 
Consider using goggles 21 3 -- 16 8 
-
12 12 -- Yes for strokes 
Consider using goggles 22 2 
--
17 7 -- 13 10 -- Yes for distance 
Consider using goggles 20 4 -- 15 8 
-
9 14 -- Yes for open-water swims 
Consider using goggles 21 3 
-
16 7 
- 3 21 -- Yes for starts and turns 
10 Consider using goggles in 21 3 -- 15 8 -- 13 11 -- Yes competition 
Consider using goggles 2 3 -- 3 8 - 6 7 -- No for training 
11 Any benefit to goggles? 5 19 -- 4 20 -- 14 9 -- Yes 
12 Did goggles expand your 2 22 
--
1 23 -- 9 15 -- Yes 
view? 
13 Amount willing to pay for -- -- $4.15 -- -- $4.22 - -- $5.78 No goggles 
14 Overall ranking of goggles -- -- 3.02 
-(1 best to 5 worst) -- 3.21 -- -- 2.98 No 
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Most subjects were able to adjust their turns with any of the test goggles, however most 
could adapt in less than one tum with either the plano or 1 p.d. goggles, but required almost 2 
turns to adapt with the 35 p.d. goggles. While fewer subjects considered using the 35 p.d. 
goggles for specific aspects of swimming, a majority of subjects perceived these goggles to have 
some benefit. Subjects were willing to pay more for the 35 p.d. goggles than commercially-
available Swedish goggles and the plano and 1 p.d. test goggles. Most importantly, subjects 
ranked the three test goggles almost equally. 
DISCUSSION 
Swim goggles are a necessary tool to maintain clear visiOn m competitive and 
recreational swimming. Where the swimmer chooses to look eyes can affect his or her swimming 
posture positively or negatively, and therefore, enhance or detract from overall performance. The 
purpose of this study was to alter the gaze of the swimmer vertically, thereby changing the body 
posture into a more streamlined position and positively affecting overall performance, as seen 
with a reduction in time. 
Subjective responses were generally favorable regarding the use of the 35 p.d. goggles 
during the practices and timed trials. Subjects felt that their performance while wearing the 35 
p.d. was on average at least as good or better than wearing plano goggles. 
The current study was limited in the number of subjects because it included only one 
team of competitive swimmers, all between the ages of 18 and 21. Future studies should include 
recreational swimmers, as well as intermediate and elite athletes. This would not only increase 
the number of subjects but also provide a study sample that would more closely represent the 
demographics of the swimming population. 
Further research should investigate the use of different tints and bifocal designs using 
standard prisms in place of Fresnel prisms. 
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APPENDIX A 
Initial Swim Goggle Survey 
Please circle your response or fill in the blank as appropriate. 
Date: Swimmer ill: 
---
Name: 
Gender: M F 
Date ofBirth: 
Event(s): 
Do you swim: SPRINT MID-DISTANCE DISTANCE STROKES 
1. Please rank in order the problems with current swim goggles (begin with #1 being the most 
serious problem; mark with a zero if not a problem at all) 
_Clarity out of the water (distortions) 
_Clarity in water (distortions) 
_ Lateral Vision (peripheral vision to the left and right) 
_ Superior Vision (upward gaze) 
_ Tunnel vision (lens too small and sides of goggle cups too distorted) 
_ Fogging 
Fit- seal 
Fit - comfort 
_ Water dynamics ("Drag") 
_ Glare interfering with vision (indoors) 
Glare outdoors 
_ Goggles falling off during dive 
_ Goggles filling with water when diving 
_ Tints that will help with visibility and comfort 
2. Please rank in order your priorities when purchasing goggles (begin with #1 being the most 
important; mark with a zero if not important at all) 
fit 
_optics (clarity) 
_ hydrodynamics 
_ simplicity of design 
_pnce 
_ security (how secure they are when you dive) 
3. What are your favorite goggles for competition/training? 
3a. What brand of goggles are you using right now? 
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4. Have you ever tried a goggle with tinted lenses before? Yes No 
What color oftinted goggles do you prefer, if any? 
Indoors: Outdoors: _______ _ 
Did the tinted goggles benefit you in any way? Yes No If so, explain: 
If not, did they hinder performance? Yes No If not, explain: 
5. Is clarity of the goggles important to you? Yes No 
If yes, during which strokes and when is it most important? ______ _ 
6. Is glare a problem for you? (lights, sun, etc) Yes No 
If yes, during which strokes and when?--- ------------
7. How important is peripheral vision for you? Extremely Somewhat Not at all 
Is lateral vision (right & left) critical to your performance? Yes No 
Ifyes,howso?~------------------------­
Is vertical vision (upward) important to your performance? Yes No 
Ifyes,howso? ____________________________ _ 
Which direction of peripheral vision is most important to you? 
Lateral Upward Neither Both Equally 
Why? 
8. Are current goggles too restrictive to peripheral vision? (e.g. cause Tunnel Vision?) 
Yes No 
Whyorwhynot? _____________________________________ _ 
9. If a goggle were designed to reduce Tunnel Vision by expanding peripheral vision, 
how could it possibly benefit you? -----------------------------
10. How important is visual performance in your event? (e.g. clarity ofvision, peripheral vision, 
depth perception, etc).-----------------------
11. How do you currently prevent fogging? _____________________ ___ 
Is it effective? Explain-----------------------------------
12. Where do you look when swimming free (e.g. straight ahead, straight down, at the wall, etc.)? 
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13. When in a race do you look at the wall? Yes No 
Is there any stroke/event in which you do not look at the wall? 
14. Do you strap your goggles over or under your cap? -------- ----
How far above your brow-line do you wear your cap? ---------
For any reason? (i.e. to feel the water line) _________ ___ _ 
15. If you could improve/change anything about goggle design, what would you change? 
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APPENDIXB 
Goggle Questionnaire 
The Effects of Modified Goggle Optical Designs on Swimmer Performance 
Swimmer#: Goggle #: Time: Date: ____ _ 
*Please bear in mind that these are not finished products and the optics are not as clear as a 
marketable product. Please evaluate the goggles on the effect of the optics alone. If you answer 
"Yes" to any question, please explain or elaborate on the back of this form. 
* Please circle your response or fill in the blanks as appropriate. 
I. ln which direction do you normally look with your eyes (ie. Down, towards the bottom of the 
pool; up, towards the wall, etc), and in which direction did you look while using the goggles? 
Normal: 
With goggles: 
2. Where do you normally have your head facing (ie. Down, towards the bottom of the pool; up, 
towards the wall, etc), and where did you have your head facing while using the goggles? 
Normal: 
With goggles: 
3. Did you ever see double while using the goggles? (YIN) 
4. Did you ever experience visual discomfort, such as eyestrain, headache, blur, etc while using 
the goggles? (YIN) 
5. Did you feel more streamlined (less passive drag) when using the goggles? (YIN) 
6. Did you feel faster and more efficient (less active drag) while using the goggles? (YIN) 
7. Were you able to adjust your turns to compensate for the perceived distance to the wall 
effectively? (YIN) 
a. If yes, how many turns did it take to become adjusted? ___ _ 
8. Did the use of the goggles effect your swimming posture in a positive manner? (YIN) 
("positive" causing you to swim faster and with greater ease) 
9. Would you consider using the goggles when training for sprints? (YIN) 
a. Strokes? (YIN) 
b. Distance? (YIN) 
c. Open-water swims? (YIN) 
d. Starts and turns? (YIN) 
10. Would you consider using the goggle in competition? (YIN) 
a. If yes, what events would you use them for? _______ _ 
b. If no, would you consider using the goggles for training and practice? (YIN) 
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11. Did you benefit in any way by using the goggles? (YIN) If yes, how? 
12. Did you feel that the goggles expanded your field ofview? (YIN) 
13. With knowledge that the price of Swedish goggles is $4.25, how much would you be willing 
to pay for the modified goggles? ___ _ 
14. Please rate your overall impression of the performance effects of the goggle on a scale from 1 
(Outstanding), 3 (Average), 5 (Terrible). 
1 2 3 4 5 
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